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PRESSURE SENSITIVE SEALANT COMPOSITION 
AND METHOD OF SEALING BY USING SAME 

A^KflKOTTNT^ TWIg TNVENTION 
5 This invention relates to a pressure sensitive sealant 

composition and a method for sealing by using the sealant 
composition, and more particularly to the sealant composition which 
ia used in a clearance between a rear combination lamp unit and a 
vehicle body of an automotive vehicle and provided with improved 

1 0 water-tight seal under environmental condition where the vehicle is 
used, improved operational efficiency for repairing and disassembly 
of the lamp unit, and improved removal characteriatica allowing the 
sealant composition to be peeled off in an interfacial breaking 
condition, and the sealing method by ueing the sealant composition. 

15 In an assembly process of a modem automotive vehicle, 

lamp (light) units such as rear combination lamp unite are installed 
to a vehicle body which has been painted, at a trimming step. At this 
time, a variety of sealing materials are used in a clearance between 
each lamp unit and the vehicle body for the purpose of obtaining 

20 water-tieht seal therebetween. In general, a molded gasket or a 
butyl rubber-based adhesive is used as the sealing material. The 
molded gasket is usually formed by punching out a sheet formed of 
closed ceU-type foam rubber or plastic, and the butyl rubber-based 
adhesive is usually appUed upon heating at a temperature not lower 

25 than 100 "C 

ctTT^AT?V OK TTTK TNVENTION 

Concerning the molded gasket, it has been previously 
formed by punching out the above sheet into a shape corresponding 
to a portion requiring a water tight seal on tbe side of a housing of 

30 the rear combination lamp xxnit. The thus formed molded gasket is 
assembled in the seal required portion on the side of the rear 
combination lamp unit housing. This molded gasket exhibits its 
water-tight seal under the effect of resiUence generated upon 
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compression or when compressingly put between the rear 
combination lamp unit housing and the vehicle body panel by 
engaging small screws provided on the side of the rear combination 
lamp xmit housing. More specifically, the molded gaeket is usually 
5 formed by punching out the sheet of the closed cell -type foam 

material by using a metallic die or a so-csJled Thomson blade. The 
foam material is made of rubber (such as EPDM = copolymer of 
ethylene, propylene and diene), polyurethane resin, silicone resin or 
the like, and has been foamed to have a volume of 3 to 5 times that in 
10 its not'fbamed state. In such a case, the molded gasket is used upon 
being compressed 25 to 50 % in direction of thickness thereof when 
the rear combination lamp unit is assembled in the vehicle body, In 
order to obtain necessary resilience for the purpose of securing a 
water tight seal between the rear combination lamp unit housing 
1 5 and the vehicle body panel- 
However, under environmental conditions where 
automotive vehicles are used, the above molded gasket employed in 
a compressed state will be subjected to permanent deformation due 
to its deterioration caused by heat and/or humidity upon long time 
20 use. This relatively lowers the resilience of the molded gasket and 

therefore degrades water-tight seal. With this, water penetrates into, 
for example, a trunk compartment of the vehicle. Furthermore, such 
a molded gasket is not necessarily sufficient in follow-up 
characteristics to polyvinyl chloride-based sealant applied at a 
25 plurality of step sections having a step-height of about 1 mm in the 
vehicle body panel, for example, at a so-called zero joggle joint 
section between a rear fender panel and a rear panel, each section 
requiring water-tight seal. When the rear combination lamp unit is 
assembled in the vehicle body having such a surface structure, 
30 water-tight seal between the rear combination lamp unit and the 
vehicle body becomes insufficient thereby causing, for example, 
water leak into the trunk compartment of the vehicle. 
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Coacenung the butyl rubber-based adhesive, it is first 
heated at a temperature of not lower than 100 "C. and then appUed 
on the surface of the housing of the rear combination lamp unit, 
following the shape of a section requiring water-tight seal- Such a 
5 butyl rubber-based adhesive can exhibit water-tight seal between 
the rear combination lamp unit and the vehicle body under a high 
adhesiveness to the plastic surface of the rear combination lamp unit 
housing and to the painted surface of the vehicle body panel, not 
under resiUence generated upon compression as in the molded 
1 0 gasket. Besides, the butyl rubber-based adhesive is usually appUed 
at the temperature of not lower than 100 °C along the shape of a 
groove formed on the surface of the rear combination lamp unit 
housing in such a manner as to take the state of a bead having a 
9 cross-sectional diameter ranging from 8 to 12 mm. Thus, the butyl 

!S 1 5 rubber-based adhesive can provide water-tight seal in an interfacial 

m region between the rear combination lamp unit housing and the 

5 vehicle body panel under the action of the high adhesiveness aeainst 

;t the surface of the lamp unit housing and the surface of the vehicle 

i=s= body panel. 

20 In general, the butyl rubber based adhesive has such a 

^ characteristic that stress can be reduced immediately after 

a compression, and therefore it does not have resiUence - Accordingly, 

iU the butyl rubber-based adhesive does not make its decomposition 

D and permanent deformation in the direction of thickness, owing to 

25 its deterioration upon being subjected to heat and humidity for a 
long time in the enviromnental conditions where automotive 
vehicles are used. Additionally, the butyl rubber-based adhesive can 
be smoothly reduced in stress immediately after compression, and 
therefore is sufficient in foUow-up characteristics to step sections 
30 having a step-height of around 1 mm in the vehicle body panel at a 
section requiring water-tight seal. Thus, the butyl rubber-based 
adhesive is not problematic from the viewpoint of reliability for 
water-tight seal. 
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However, the butyl rubber-bafied adhesive is higli in 
adhesiveness, and therefore a sealing section of the rear combination 
lamp unit is required to be broken open by a plastic bar or the like 
while it is gradually heated by an industrial dryer or the like, for the 
5 purpose of disassembling the rear combination lamp unit when the 
rear combination lamp unit is replaced with a new one in an 
automotive vehicle service factory or the like. Such operations are 
very troubleaome. Additionally, when the rear combination lamp 
unit is disassembled, the butyl rubber-based adhesive makes its 
10 breaking (cohesive breaking) while leaving remains of the butyl 

rubber-based adhesive on the both surfaces of the vehicle body panel 
and of the rear combination lamp unit housing. Accordingly, in case 
that the new rear combination lamp unit with new butyl 
rubber-based adhesive is re-assembled in the vehicle body, it is 
15 required to manually remove the remains of the adhesive containing 
a large amount of dust, dirt and oil, left on the surface of the vehicle 
body panel, in order to secure water tight seal after re-aesembly of 
the new rear combination lamp unit. Such operations require a long 
time and a considerable labor. Besides, there is the fear that the 
20 butyl rubber-based adhesive adhered to the hands of an operator 
again adheres onto the painted surface of the vehicle body and to 
interior trims of the vehicle, thereby degrading the external 
appearance of the vehicle after the displacement operations for the 
rear combination lamp unit. 
25 Further, when the vehicle is dismantled or scrapped, it is 

substantially impossible. to recover and recycle the plastic materials 
(mainly polypropylene resin) of the rear combination lamp unit 
housing because it is very difficult to remove the butyl rubber-based 
adhesive which has been adhered deeply to the bottom surface of the 
30 groove formed on the rear combination lamp unit housing. 

In view of the above drawbacks encountered in 
conventional techniques, the inventors have conducted researches 
and developments and found that a pressure sensitive sealant 
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composition having a particular composition can effectively solve the 
conventional drawbacks, thereby reaching the present invention. 

It is an object of the present Invention to provide an 
improved pressure sensitive sealant composition and an improved 
5 sealing method, which can provide excellent water-tight while 
al lowing the pres sure sensitive sealant co mposition to be easily 
removable from a b ase me mber to which the sealant composition has 
bee n apphed . 

Another object of the present invention is to provide an 

10 improved pressure sensitive sealant composition and an improved 
sealing method, which can be effectively used in and for a clearance 
between a rear combination lamp unit and a vehicle body panel of an 
automotive vehicle, thereby eschibiting excellent water tigrht seal 
and high operational ef&ciency for repairing and dieasBembly of the 

15 lamp unit, while preventing remains of the pressiire sensitive 
sealant composition from being left on the surfaces of the rear 
combination lamp unit housing and the vehicle body panel. 

An aspect of the present invention resides in a pressure 
sensitive sealant composition which comprises (a) 10-40 wt% of a 

20 component A that Is at least one copolymer selected from the group 
consisting of hydrogenated styrene-butadiene copolymers, 
hydrogenated styrene-isoprene copolymers, and modified 
copolymers thereof (b) a component B that is at least on© tackifier 
selected from the group consisting of petroleum resins, terpene 

26 resins, rosin resins, coumarone-indene resins, hydrogenated resins 

thereof, and modified resins thereof; and (c) a component C that is a 
hydrocarbonic plasticizer, wherein said pressure sensitive sealant 
composition is prepared by mixing together 100 parts by weight of 
said component A, 20-60 parts by weight of said component B, ajxd 

30 150-400 parte by weight of said component C. 

Another aspect of the present invention resides in a 
method for sealing a member, which comprises (a) preparing the 
pressure sensitive sealant composition? (b) heating the pressure 
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6 

sensitive sealant composition; and (c) applying the heated presaxire 
sensitive sealant composition to the member. 

A further aspect of the present invention resides in a 
method for sealing a memher, which comprises (a) preparing the 
5 pressure sensitive sealant composition? (b) forming the pressure 
sensitive sealant composition into a predetermined shape? and (c) 
appljdng the pressure sensitive sealant composition of the 
predetermined shape to the member. 
DETAILED DESCRIPTION OF THTC IN VENTION 

10 As stated above, a pressure sensitive sealant composition 

according to the present invention comprises the component A that 
is at least one copolymer selected from the group consisting of 
hydrogenated styrene-butadiene copolymers (HSB), hydrogenated 
styrene-isoprene copolymers (HSI), and modified copolymers thereof. 

15 These modified copolymers are referred to, for es:ample, as those 

prepared by introducing polar groups, such as carboxyl groups and 
hydroxyl groups, into HSB and HSI. The content of the component A 
in the pressure sensitive sealant composition is 10-40 wt9^. If it is 
less than 10 wt%, the pressure sensitive sealant composition 

20 becomes inferior in weatherability and removabiUty from a vehicle 

body panel upon disassembly of a rear combination lamp unit. If it is 
greater than 40 wt%, the pressure sensitive sealant composition 
becomes insufficient in adhesion. Furthermore, it becomes difficult 
to maintain the workability in discharging the pressure sensitive 

25 sealant composition from a nozzle due to the increase of its melt 
viscosity. 

The pressure sensitive sealant composition further 
comprises a component B that is at least one tackifier selected from 
the group consisting of petroleum resins, terpene resins, rosin resins, 
30 coumarone-indene resins, hydrogenated resins thereof, and modified 
resins thereof. Of these, hydrogenated petroleum resins and 
modified terpene resins are particularly preferably used. The 
content of the component B in the pressure sensitive sealant 
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composition is in a range of 20-60 parte by weight relative to 100 
parts by weight of the component A- If it is in this range, it becomes 
possible to maintain a good balance between sealing property 
(adhesion) of the sealant composition and removability of the sealant 
5 composition. If it ie less than 20 parts by weight, it becomes difficult 
to have a sn£6cient adhesion of the sealant composition. If it is 
greater than 60 parts by weight, it becomes difficnlt to disassemble a 
rear lamp unit and to remove the sealant composition. 

The pressure sensitive sealant composition further 
1 0 comprises a component C that is a hydrocarbonic plasticizer. This 

hydrocarbonic plasticizer may be selected from various conventional 
and commercial products of hydrocarbonic plasticizer. Its preferable 

examples are liquid paraffin and polybutene and liquid 

O pol ybut adien e . The content of the component C in the preAsure 

1 5 sensitive sealant composition is in a range of 150-400 parts by 
iij weight relative to 100 parts by weight of the component A. If it is 

□ less than 150 parts by weight, the sealant composition becomes 

inferior in adhesion. Furthermore, it becomes difficult to maintain 
the workability in discharging the pressure sensitive sealant 
20 composition from a nozzle due to the increase of its melt viscosity. If 
it is greater than 400 parts by weight, it becomes dif&cult to 
disassemble a rear lamp unit and to remove the sealant composition. 
[fi Furthermore, the heat resistant flow temperature becomes too low. 

a Besides the above-mentioned components A, B and C, the 

O 25 pressure sensitive sealant compositio n may optionally compri se at 

l east one additive such as wa x, filler, and antioxidant. The content 
of the at least one additive in the sealant composition is preferably 
5-40 wt%, from the viewpoints of (l) the formation of the sealant 
composition into state of a bead and (2) the workability in 
30 dischar^ng the pressure sensitive sealant composition from a nozzle. 
Preferable examples of the wax are paraffin wax, microcrystalline 
wax, Fisher-Tropsh wax, lower moleciilar weight polyethylene, lower 
molecular weight polypropylene, atactic polypropylene, and modified 
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products of these. Preferable exaxaples of the filler are calcium 
carbonate, barium sulfate, talc, clay, titanium oxide, carbon black.- 
white carbon, glass balloon. Examples of the antioxidant are 
hindered phenol antioxidant and hindered amine antioxidant. 
5 It is preferable that the pressure sensitive sealant 

composition has a 180° angle peel strength ranging from 10 to 50 
N/25 mm. When its 180** angle peel strength is in this range, it 
becomes possible to easily detach a sealed end portion of a rear 
combination lamp housing from a vehicle body panel by a plastic bar 
10 or by hand and then to completely remove the lamp housing from the 
vehicle body panel by making an interfacial breaking of the sealant 
composition by hand. 

The 180** angle peel strength may be measured as follows' First, a 
laminate is prepared. This laminate has (l) a polyeater film 

15 (thickness: 100 it/ m), (2) a layer of the pressure sensitive sealant 
composition attached to the polyester film, and (3) a removable 
paper attached to the sealant composition layer. Then, a portion of 
the removable paper is peeled off from the sealant composition layer. 
After that, the resultant exposed portion of the sealant composition 

20 layer is attached to a first portion of a painted sheet by adding a load 
of 4 kgf using a roller, thereby to prepare a specimen. Then, the 
specimen is allowed to stand still for 24 hr at room temperature- 
Then, the specimen is set in a tensile tester, in which only a second 
portion of the painted sheet and only the laminate are respectively 

25 grasped by upper and lower grasping devices. In such a set state, 
these are pulled in opposite directions (or in directions different an 
angle of 180°) through the upper and lower grasping devices at a 
speed of 50 mm/min. An Autograph DSS-600 model (trade name) 
produced by Shimadzu Corporation may be used as the tensile 

30 tester. 

The pressure sensitive sealant composition of the present 
invention can be prepared by supplying the above-discussed 
components A, B and C, and additives such as other fillers and 
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antiOKidantSy if necessary, into a kneader whose temperature is set 
at a level at which the above components and the additives melty and 
then by sufficiently melt and mixing the content of the kneader. 
Examples of the kneader are a Henschel mixer, a Brabender type 
5 kneader, and a disperser which are provided with a heating device 
and defoaming device. The inside of the kneader is at a reduced 
pressure, if necessary, in which the content (mixed substances) of 
the kneader is stirred until it becomes homogeneous. The thus 
obtained pressure sensitive sealant composition is filled and stored 

10 in a pail or a drum. 

Hereinafter, a method of sealing with a sealant of the 
above-discussed pressure sensitive sealant composition will be 
discussed. The base member to be sealed with the sealant is not 
limited to a particular one; however, the press\ire sensitive sealant 

15 composition of the present invention is effectively used as the 

sealant particularly In case that the base member is a housing of the 
rear combination lamp (light) unit, or a vehicle body panel of an 
automotive vehicle. Discussion will be made on such a case. 

As an example, the pressure sensitive sealant composition 

20 of the present invention is applied under heating in and along a 

rib-groove formed on the housing of the rear combination lamp unit 
of the automotive vehicle, in the state of a generally round bead 
having a cross-sectional diameter, for example, ranging from 8 to 12 
mm. More specifically, the pressure sensitive sealant composition 

25 stored in the pail or the drum is applied on the surface of the housing 
of the rear combination lamp unit, for example, by using a heating 
and applicating apparatus generedly called a bulk melter. The bulk 
melter is arranged such that its casing plate is heated at a 
temperature not lower than 100 *^0, preferably at about 150 ^C, so 

30 that only the pressure sensitive sealant composition located 

immediately under the casing plate is molten, upon which the 
sealing composition is sucked up by a constant flow rate gear pump 
or the like, so as to be applied onto the surface of the housing of the 
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rear combination lamp unit through an applyin^r device having the 
application nozzle. 

It is usual that the pressure sensitive sealant composition 
is heated and applied in the state of the bead onto the surface of the 
5 base member (to be sealed) such as the rear combination lamp unit 
housing, by discharging . However, as far as sufficient water-tight 
seal can be ensured, the bead of the pressure sensitive sealant 
composition may take the cross-sectional shape of oval or triang^le, or 
other different cross-sectional shapes (such as an asymmetrical 

10 cross -sectional shape relative to a line passing through the center of 
the cross-section of the bead) as occasion demands. Such 
cross-sectional shapes are obtained by changing the cross-sectional 
shape of a tip end section of the application nozzle. Thus, the 
cross-sectional shape of the bead of the pressure sensitive sealant 

15 composition is not limited to particular one. In case that the bead of 
the pressure sensitive sealant composition is reqioired to have a 
larger croas-eectional diameter or a larger cross-sectional height 
(vertical diametrical axis in cross-section), the inner diameter of the 
tip end section of the application nozzle may be increased or changed, 

20 or otherwise a further bead of the pressure sensitive sealant 

composition may be apphed or overlapped onto a bead which has 
been previously appUed onto the surface of the base member. 

The pressure sensitive sealant composition heated and 
applied in the state of the bead onto the surface of the rear 

25 combination lamp unit housing is formed in a loop-shape on the 
surface of the housing so that its application-starting end section 
and application-terminating end section are connected. In this 
re&ard, since the pressure sensitive sealant composition heated at 
the temperature not lower than 100 ^'C, the application' starting end 

30 section and the application- terminating end section of the pressure 
sensitive sealant composition in the bead state can be molten and 
mixed with each other after when the application of the pressure 
sensitive sealant composition is completed, as long as the pressure 
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sensitive sealant composition is not rapidly cool d. As a refiult^ the 
pressure sensitive sealant composition in the b ad state can be 
completely stuck on the surface of the rear combination lamp unit 
housing without forming application defects such as a pass 
5 (clearance) in a connection section at which the applicatiowstarting 
and application-terminating end sections are connected with each 
other. 

Otherwise, the pressure sensitive sealant composition 
may be previously heated and applied in the atate of a bead onto the 

1 0 surface of a removable paper or sheet which can be readily 

removable from the pressure sensitive sealant composition, thereby 
forming the pressure sensitive sealant composition into a loop "shape 
required for maintaining the water-tight seal for the rear 
combination lamp unit. The removable sheet is formed, for example, 

15 of formed of polytetrajQluoroethylene. The thus formed loop-shaped 

pressure sensitive sealant composition is automatically or manually 
stuck onto the surface of the rear combination lamp unit housing of 
the automotive vehicle as a loop-sliaped sticky molded gasket. 

Furthermore, the pressure sensitive sealant composition 

20 may be formed into the linear or string shape and wound in a 

required amount in the form of a coil or a bobbin. The thus formed 
pressure sensitive sealant composition is stuck on the surface of the 
rear combination lamp unit housing so as to be used like the molded 
gasket, which is not disadvantageous from the viewpoint of ensuring 

25 water-light seal. In this case, the application -starting end section 
and the appHcation- terminating end section of the linesur or string 
shape are connected with each other while being stuck on the surface 
of the surface of the rear combination lamp unit housing at a room 
temperature. In this case, the connected end sections do not melt 

30 and not become integral with each other. Accordingly, the 

application-starting end section and the application -terminating^ 
end section are overlapped each other by a length not smaller than 
10 mm, which is preferable to obtain a suf&cient water-tight seal. 
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Next, a metliod for assembling the rear ombination lamp 
unit (with the pressure sensitive sealant composition) in the vehicle 
body will be discussed. 

The rear combination lamp unit with the pressure 
5 sensitive sealant composition of the present invention is assembled 
to the automotive vehicle body which has been painted. The method 
of assembling the rear combination lamp unit is not limited to a 
particular one. Similarly to conventional techniques in which a 
molded gasket formed of a closed cell-type foam plastic or a butyl 

10 rubber'baeed adhesive is used in place of the pressure sensitive 
sealant composition in the present invention, it is general to 
mechanically fasten the irear combination lamp unit to the side of the 
vehicle body panel by using: small screws provided on the side of the 
rear combination lamp unit. In case that the pressure sensitive 

1 5 sealant composition of the present invention is used for assembling 
the rear combination lamp unit In the vehicle body, the pressirre 
sensitive sealant composition is interposed between the rear 
combination lamp unit housing and the vehicle body panel under a 
compressed condition in which the pressure sensitive sealant 

20 composition is compressed within a range of from O to SO % 

(compression rate), preferably 20 to 50 % in a height of the appHed 
pressure sensitive sealant composition (more specifically, in the 
cross-sectional height or in length of the vertical axis in the 
cross-section) of the applied bead state pressure sensitive sealant 

25 composition. By using the pressure sensitive sealant composition 
under the above compressed condition, sufficient water-tight seal 
between the rear combination lamp unit and the painted vehicle 
body panel can be obtained. 

The pressure sensitive sealant composition of the present 

30 invention can exhibit high adhesiveness for the both surfaces of the 
painted vehicle body panel and the rear combination lamp unit 
housing immediately when the rear combination lamp unit is 
assembled in the vehicle body. Accordingly, it is unnecessary to 
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make cviriixg for hsurdening the pressure sensitive sealant 
composition and th refore unnecessary using a curing apparatus 
such as an oven, for the purpose of causing the water-tight seal of the 
pressure sensitive sealant composition to be e^^hibited. Additionally, 
5 even in case that a completed automotive vehicle provided with the 
rear combination lamp unit ia left outside and stored in an outdoor 
pool, water-tight seal between the rear combination lamp unit and 
the vehicle body cannot be affected by bein^ contacted with a large 
amount of water resulted from rain water or water of melted snow 

1 0 after snow fall. 

SubseQuently. a process for disassembling the rear 
combination lamp unit (with the pressure sensitive sealant 
composition) from the vehicle body will be discussed. When 
disassembly of the rear combination lamp umt with the pressure 

15 sensitive sealant composition from the vehicle body is required, the 
rear combination lamp unit can be easily detached from the vehicle 
body panel merely by releasing the mechanical restriction due to 
mechanical fastening parts for the combination lamp imit against 
the vehicle body under usual manual operation without skill. It will 

20 be understood that this disassembly operation for the rear 

combination lamp unit makes it unnecessary to use an industrial 
dryer or heating device to heat and lower the viscosity of the sealant 
or a removing tool such as a plastic bar. In this regard, in the 
conventional techniques, using such a device or tool has been 

25 necessary when the rear combination lamp is disassembled from the 
vehicle body. 

The pressure sensitive sealant composition of the present 
invention used in a clearance between the rear combination lamp 
unit housing and the vehicle body panel is stuck on the both surfaces 
30 of the rear combination lamp unit housine and the vehicle body 

panel, in which the cohesive force of the pressure sensitive sealant 
composition is larger than the adhesiveness or stickiness of the same. 
As a result, when the rear combination lamp unit is detached from 
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the vehicle body^ no complete cohesive breaking can occur so as to be 
dissimilar to the conventional techniques using the butyl 
rubber-based adhesive in place of the pressure sensitive sealant 
composition of the present invention. This does not allow the 
5 remains of the pressure sensitive sealant composition to be left in an 
adhered state on the surfaces of the rear combination lamp housing 
and the vehicle body paneL Besides, this causes the stuck surface of 
the pressure sensitive sealant composition to well peel off under 
stress within a range of breaking elongation, thereby making an 

1 0 interfacial breaking so that the seahng composition can be readily 
peeled off from the surfaces of the rear combination lamp housing 
a.nd the vehicle body panel without leavizxg the remains of the 
presaiore sensitive sealant composition on the surfaces. 

It will be appreciated from the above, that the pressure 

15 sensitive sealant composition of the present invention can be easily 
detached from the base members (such as the rear combination lamp 
unit housing and the vehicle body panel), and therefore the reajr 
combination lamp unit can be readily disassembled from the vehicle 
body within a short time regardless of skill of an operator, without 

20 using particular disassembling tools which are required in the 
conventional techniqu.e3 using the molded gaskets or the butyl 
rubber"based adhesive in place of the pressure sensitive sealant 
composition of the present invention. 

The following examples are included merely to aid the 

25 understanding of the invention* and variations may be made by one 
skilled in the art without departing from the spirit and scope of the 
invention. 

EXAMPLES 1, 2, 3 and 4 

(l) Preparation of Pressure sensitive sealant Compositions 
30 A pressure sensitive sealant composition of each of 

Examples 1 to 4 was prepared by supplying components in amounts 
(parts by weight) shown in Table 1 into a kneader and by melting 
and mixing the components upon heating for 120 minutes. 
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TABLE 1 





Ex. 1 


Ex. 2 


Ex, 3 


Ex. 4 


Raw Materials (parts by weight) 










Comoonent A (KRATON G- 1652*) 


100 


100 


100 


100 


Component B (ESCOREZ 6320*) 


20 


30 


60 


50 


Component C (HV-lOO*) 


160 


150 


150 


0 


Component C (HV'300*) 


0 


0 


0 


250 


Polvethvleae Wax (NEOWAX L*) 


55 


55 


55 


0 


Anti oxidant aRGANOX 1010*) 


1 


1 


1 


1 


ComDonent A Content (wt%) 


30.7 


29.8 


28.1 


24.9 



* KRATON G-1652 (trade name)' Hydrogenated etyrene-butadietie 
block copolymer of Shell Chemical Co. 

*ESCOREZ 5320 (trade xxarae)- Hydrogenated petroleum resin of 



5 Tonex Co. 

*HV-100 and HV-300 (trade names): Polybutenes of NIPPON 
PETROCHEMICALS CO. 

*NEOWAX (trade name): Polyethylene wax of Yasuhara Chemical 

Co. 

10 *IRGANOX 1010 (trade name)' Hindered phenol antioxidant of 
Nippon Ciba-Geigy Co. 

(2) Application of Pressure sensitive sealant Composition 
and Assembly of Rear Combination Lamp Unit in Vehicle Body 

16 The pressure sensitive sealant composition prepared as 

discussed above and corresponding to each of Examples 1*4 was 
supplied into a heating and applying apparatus generally called a 
bulk melter. The heating and applying apparatus had a casing plate 
heated at 150 °C. The pressure sensitive sealant composition was 

20 located immediately under the heated casing plate and therefore 
molten. The molten pressure sensitive sealant composition was 
sucked up by a constant flow rate gear pump of an applying device 
and discharged through a metallic nozzle onto the surface of a 
housing of a rear combination lamp unit of an automotive vehicle 

25 body- At this time, the tip end section of the metallic nozzle was set 
at 120 ^'C. Thus, application of the pressure sensitive sealant 
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compoeitioji was accomplished in its heated state. In this case, the 
housing of the rear combination lamp imit was formed of extremely 
high rigidity polypropylene resin^ in which no chemical 
suirf ace -treatment and no application of primer were made on the 
5 surface of the honsine. 

The heated and applied pressure sensitive sealant 
composition was formed into the state of a bead having the 
cross-sectional shape of a complete round having a diameter of 10 
mm. The application-starting end section and the 
10 application'terminating end section of the bead state pressure 

sensitive sealant composition were connected with each other, in 
which they were immediately molten and minted with each other to 
form an integpral connection section so that the presswe sensitive 
^ sealant composition was formed loop*shaped on the surface of the 

15 housing of the rear combination lamp unit, because the temperature 
J: of the pressure sensitive sealant composition to be apphed was 

!^ sufficiently high. It had been confirmed that a aeam between the 

,£ application- starting end section and the application-terminating 

;S end section could not been found under visual observation in case 

20 that the surface temperature of the application-starting end section 
of the bead state pressure sensitive sealant composition was not 
□ lower than abont 60 

^ The rear combination lamp unit on which the pressure 

^ sensitive sealant composition had been applied was assembled to an 

''■SJ 

:Q 25 automotive vehicle body panel which had been painted, and 

mechanically fastened to the vehicle body panel by using four small 
screws. The paint of the pained vehicle body panel was acrylic 
melamine resin paint which had been generally used as a paint for 
an automotive vehicle body. No surface-treatment and no primer 
30 application were made on the top surface of the painted vehicle body 
panel. 

When the rear combination lamp unit was mechanically 
fastened to the vehicle body panel, the pressure sensitivQ seala^nt 
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composition of the b ad state was compressed in the direction of the 
cross-sectional height (vertical diametrical axis in cross-section). In 
this instance, the clearance between the vehicle body panel and the 
rear combination lamp unit housing was about 5 mm, in which the 
5 pressure sensitive sealant composition of the bead state was 

compressed at a compression rate of 50 %. The compression r&te was 
calculated by an equation ((the cross- sectional height after 
compression / the cross-sectional height before compression) x 
100 % ). 

10 EXPERIMENT 

l) Test 1 for Evaluation of Water-tight Seal under 
Artificial Rainfall 

Two combiuation lamp unite were assembled in the vehicle 
body of a general small-size sedan automotive vehicle and located 

1 5 respectively at left and right parts of the rear section of the vehicl© 
body, in which the pressure sensitive sealant composition (of 
Example 2 in Table l) was used between the housing of each 
combination lamp unit and the panel of the vehicle body in the 
above -discussed loop"shapc. The sedan automotive vehicle was in a 

20 complete state. Seventy such complete sedan automotive vehicles 
were aubjected to Teat 1, eo that 140 rear combixiatioxi lamp units 
were subjected to Test 1. 

In each complete automotive vehicle, the panel of the 
vehicle body had been xmiformly coated with a paint; and a portion 

25 of the panel to be sealed with the pressure sensitive sealant 

composition did not have a so-called zero joggle joint section G'oiiited 
by spot welding) and non"uniform panel etep "section. The same 
portion of the panel had left side and right- side parts which were 
asymmetric with each other. The corresponding portions (to be 

30 sealed with the pressure sensitive sealant composition) at the left 
and right parts of the rear section of the vehicle body had the same 
siirface shape. 
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Sach complete automotive vehicle was subjected to 
artificial rainfall in order to evaluate the water-tight seal for the 
rear combination lamp units, as follows^ A large amount of 
continuous artificial rainfall wsls made on the complete automotive 
5 vehicle by using an artificial rainfall machine of the type malting 
continuous rainfall, in which rainfall was in an amount 
corresponded to 20 mm per 1 hour and continued for 12 hours. After 
the continuous rainfall, leak of rain water into a trunk compartment 
was detected by visual observation thereby obtaining test results 
10 shown in Table 2 in which left-side and right side lamp units were 
respectively located at left- side and right-side of the rear section of 
the vehicle body as viewed from a position located rearward of the 
vehicle. Evaluation of the water-tight seal of the pressxire sensitive 
sealant composition was made with the test results shown in Table 



TABLE 2 



Location of lamp unit 


Left-side lamn unit 


Rieht-side lamp unit 


Number of vehideB 
cau&ine no rain water 
leak 


70 


70 


Number of vehicles 
causing rain water leak 


0 


0 



2) Test 2 for Evaluation of Water tight Seal of Pressure 
20 sensitive sealant Composition under High Pressure Car-Washing 

Five complete automotive vehicles corresponding to those 
used in Test 1 were subjected to high pressure car-washing in order 
to confirm the water-tight seal for the rear combination lamp units. 
The high pressure car- washing was conducted as follows- Water of 
25 city water was continuously ejected at a water pressure of 3,0 

kgf/cm* for 10 minutes from a nozzle of a high pressure car-washing 
machine onto the rear section of the vehicle body of the automotive 
vehicle. The distance from the tip end of the nozzle to the applied 
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sealant composition was about 30 cm. Hie amount of water ejected 
from the nozzle was 27.5 liters per minute. 

After this high pressure water ejection, leak of rain water 
into a trunk compartment was detected by visual observation 
thereby obtaining test results shown in Table 3, in the same manner 
as Test 1. Evaluation of the water-tight seal of the pressure sensitive 
sealant composition was made with the test results shown in Table 
3. 



10 



TABLE 3 



I y 



15 



20 



25 



Location of lamp unit 


Left-gide lamp unit 


Rierbt'fiide lamp unit 


Nuj»b«ar of vijhidps 
causing no rain water 


5 


5 


Number of vehicles 
oausin;^ rain water leak 


0 


0 



3) Test 3 for Evaluation of Water-tight Seal of Pressure 
sensitive sealant Composition upon Durability (deterioration) Test 

In order to evaluate the water-tight seal of the pressure 
gensitivG ^sealant composition upon a long time use, first five 
small- size sedan automotive vehicles as same as those in Test 2 were 
subjected to a durability (deterioration) test. In each sedan 
automotive vehicle, left-side and right-side rear combination lamp 
units were assembled in the vehicle body by using the presaure 
sensitive sealant composition. The durability test was conducted as 
follows^ Each sedan automotive vehicle was located in an 
environment test room and subjected to temperature histories 
(thermal cycles) in which the ambient temperatxire was changed 
repeatedly between a low temperature condition to a hish 
temperature condition. Specifically, each temperature history 
(thermal cycle) was such that the ambient temperature within the 
environmental test room was first gradually lowered from a room 
temperature condition to a low temperature of - 40° C; secondly the 
low temperature was maintained for 3 hours^ and thirdly the 
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10 



15 



ambient temperature was gradually raised from tlie low 
temperature to a higK temperature o£ 90 **C^ lastly the ambient 
temperature was gradually raised to the room temperatUTG 
condition. This temperature history constituted one thermal cycle. 
This thermal cycle was repeated 10 times to constitute ten thermal 
cycles. 

After the ten thermal cycles had been completed upon 
which the automotive vehicle was in the room temperature condition^ 
each automotive vehicle was subjected to the same hi^fh pressure 
car'washing as in Test 2 under the same conditions as in Test 2- 
After this high pressure car-washing, leak of rain water into a trunk 
compartment of the automotive vehicle was detected by visual 
observation thereby obtaining test results shown in Table 4, in the 
same manner as in Test 2. Evaluation of the water'tight seal of the 
pressure sensitive sealant composition was made with the test 
results shown in Table 4. 



TABLE d 



Location of lamp vmit 


Left-fiide lamp unit 


Rieht-side lamia unit 


Number of vehicles 
causing no rain water 
leak 


5 


5 


Number of vehicles 
causinET rain water leak 


0 


0 



20 As a result of Tests 1 to 3 in which totally 80 automotive 

vehicles were tested, there was no avitomotive vehicle in which rain 
water leak into the trunk compartment was recognized. This 
demonstrates that the pressvire sensitive sealant composition 
according to the present invention can exhibit good water-tight seal 

25 between the rear combination lamp vinit and the vehicle body. 

4) Test 4 for Evaluation of Removal ChEuracteristics of 
Pressure sensitive sealant Composition 

Five small-size sedan automotive vehicles Grespectively 
having Vehicle Nos, I, 2, 3, 4 and 5) as same as those in Test 3 were 
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subjected to the thermal cycles in the same majmer as that in Test 3. 
After the ten thermal cycles had been completed, evaluation for 
removal characteristics of the pressure sensitive seedant 
composition was conducted as follows* The left'side and ri^ht'side 
5 rear combination lamp units were disassembled from the vehicle 
body by disengaging the small screws from a mecbajiically 
connecting section between each rear combination lamp unit and the 
vehicle body upon previously removing trim parts located inside the 
trunk compartment; and then the painted surface of the vehicle body 

10 panel was cleaned. At this time, measurement was made for a time 
(minute) required to restore the painted surface to a condition in 
which the rear combination lamp was able to be assembled in the 
vehicle body by using the pressure sensitive sealant composition, 
from a time point at which the small screws had been disengaged 

1 5 from the mechanically coimecting section. More specifically, the 
required time included a disassembling time required for 
disassembling the rear combination lamp unit from the vehicle body, 
and a cleaning time for cleaning the painted surfaces of the rear 
combination lamp unit housing and the vehicle body panel. Such 

20 measuring the time required to restore was employed for evaluation 
of the removal characteristics of the pressure sensitive sealant 
composition for the reasons set forth below. That is, if cleaning for 
remains of the sealant composition was insufficient and difficult 
taking a long time, the sealant composition could not sufficiently and 

25 uniformly contacted with the rear combination lamp unit housing 

and the vehicle body panel so as to cause leak of water with lapse of a 
lone time. The test results of Test 4 on the pressure sensitive sealant 
compositions (indicated as "Example'') of the present invention are 
shown in Table 5 so as to evaluate the removal characteristics of the 

30 pressure sensitive sealant composition of the present invention, in 
which the disassembling time (minute) and the cleaning time 
(minute) are indicated. 
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For the comparison purpose, a small-&i2e sedan 
automotive vehicle (having Vehicle No. 6) were prepared and 
subjected to'^st 8 in the same manner as that for vehicles of Vehicle 
Nos, 1 to 5 to obtain test results (indicated as "Comparative 
Bxample'O shownHi Table 5. The automotive vehicle of Vehicle No. 6 
was the same as thafSrf Vehicle Nos. 1 to 5 with the exception that a 
butyl rubber-based adhere was used in place of the pressure 
sensitive sealant composition^ In other words, in the automotive 
vehicle of Vehicle No. 6, each o!£<the left-side and right-side rear 
combination lamps was sealingly aqsembled to the vehicle body by 
using the butyl rubber-based adhesivfe 
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TABLE 5 



10 



15 



20 





Examnle 


Comparative Example 


Vehicle 
No. 


Lefb-eide 
lamp 


Right' gidG 
lamp 


Left-sid^ 
lamp 


Right-sid 
lamp 


time 


Clean, 
time 


Dieaa. 
time 


Clean, 
time 


Dieae. 
time 


Clean, 
time 


IHaae. 
time 


Clean- 
time 


1 


0.6 


Not 

reaulred 


O.S 


Not 

required 










2 


0.7 


Not 

reauired 


0,7 


Not 










3 


06 


Not 

required 


0.7 


Not 

reouijE^d 










4 


1.0 


Not 

required 


1.0 


Not 

required 










5 


1.0 


Not 

reauired 


1.0 


Not 

reouired 










6 










3.0 


25 


5.0 


30 




(Unit: Min-) 

As will be -Lundergtood from tKe above test resvJtB, 
concerning the five vehicleg CVehicle Noa. 1 to 5), no particular tool 
was reqVaired to disassemble tte rear combination lamp unit from 
the vehicl^body while completing a dissembling operation for the 
rear combinktion lamp unit only within one minute, in which there 
was no remains of the pressure sensitive sealant composition left on 
the surface of thk painted surface of the vehicle body panel and the 
surface of the rearS^jmbination lamp imit housing. In contrast, 
concerning the vehicle (Vehicle No. 6) using the butyl rubber-based 
adhesive in place of tn^pressure sensitive sealant composition of the 
present invention, an industrial dryer and a plastic bar were 
required to disassemble thk rear combination lamp unit from the 
vehicle body while rcquiringVs to 5 minutes for the disassembling 
operation for the rear combination lamp unit and 25 to 30 minutes 
for a cleaning operation for the Surface of the rear combination lamp 
unit housing and th© painted surf3bce of the vehicle body panel. Thus, 
Test 8 has revealed that the pressure sensitive sealant composition 
of the present invention used in the clearance between the rear 
combination lamp unit housing and theVehicle body panel not only 
can provide an excellent water-tight sealNjut also can largely reduce 
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the op^r:^Hoxi2il time required for disassembly of the reaz^ 
combixxatioiilamp laiiit from the vehicle body. 

As appreciated from the above, the pressure sensitive 
sealant composition of the present invention can exhibit an excellent 
5 water-tight seal under environmental conditions where automotive 
vehicles are used, for example, in case of being employed in the 
clearance between the automotive vehicle body panel and the rear 
combination lamp unit housing. Besides, the pressure sensitive 
sealant composition of the present invention can be easily removed 
10 from the auxface of the base members (to which the sealant 
composition are stuck) without leaving remains of the sealant 
compoaition on the surface of the base members (the vehicle body 
panel and the combination lamp unit housing), thereby largely 
improving operational efficiency when the rear combination lamp 
16 unit is repaired or disassembled from the vehicle body. 

The entire contents of Japanese Patent Application 
PlO-296798 (filed October 19. 1998), of which priority is claimed in 
the present application, are incorporated herein by reference. 

Although the invention has been described above by 
20 reference to certain embodiments of the invention, the invention is 
not limited to the embodiments described above- ModilBcations and 
variations of the embodiments described above will occur to those 
skilled in the art, in light of the above teachings. The scope of the 
invention is defined with reference to the following claims. 

25 
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